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COMBINED DECLARATION OF GABRIEL RAVIV, RON ROLFSEN AND 
ROBERT TARASEWICZ PURSUANT TO 37 C.F.R §1.131 



We, Gabriel Raviv, Ron Rolfsen and Robert Tarasewicz do hereby declare: 

1 . We are the joint inventors of the subject matter disclosed and claimed 
in the above-captioned application. 

2. We have been informed that the above-captioned application, TJS 
Application Serial No. 09/901,144 was filed July 9, 2001 ("the Application"). 

3. We submit this Declaration for the purpose of providing evidence that 
the subject matter clauned in the -^application v^as conceived and reduced to practice in the 
United States of America as of a date prior in time to January 13, 1998, 

4. We have a\i\o been informed that Rosenbaum et al. US 6,053,875, 
(hereinafter, "Rosenbaum"; a cop)' of which is attached hereto as Exhibit "A"), was cited 
against the claims pending in the Application. 



5. 



We have been informed that the effective date of Rosenbaum, :is an 



alleged prior art reference is January 13, 1998. 



6. We have read and understood Rosenbaum, attached as Exhibit A. 

7. To establish the date of conception of our invention prior to January 
13, 1998, we provide evidence in the form of detailed drawing of an ear probe tip, drawing 
no. 577-OAETPl-MAC and a fecjiimilc letter leferring to an ear probe tip "OAE tip 
(accordion)" attached hereto as Exhibit "B" (d£ites have been redacted jfrom Exhibit IV), 
The drawing was prepared in the United States of America, where our invention was also 
conceived, prior to January 1 3, 1998. The dra^ving fully describes the invention of tfce above- 
noted patent application, and speciftcally includes a detailed description of the construction 
of an ear probe tip. The facsimile letter was generated and sent within the United States prior 
to January 13, 1998. 

8. Exhibit B ftirther evidences actual reduction to practice. The drawing 
is complete and reflects productioti release specifications. The facsiraile letter referej»ces 
testing of material for use in the production of the OAE tip (accordion). 

9. All statements m ade herein of my own knowledge are true and all 
statements made on information and belief are believed to be true; and further these 
statements were made with the knowledge that willful felse statements and the like sc- made 
are punishable by fine or imprisonment, or botii, under Section 100 1 of Title 1 8 of the United 
States Code, and such willful false statements may jeopardize the validity of the application 
or patent issued thereon. 

Date 7 Gabriel Raviv 

Date Ron Rolfsen 



Date Robert Tarasewicz 




04/21/04 WED 15:43 FAX 630 898 5232 



WESTELL 



i]002 




PATENT 



IN im UNITED STATES PATENT 
AND TRADEMARK OFFICE 



Applicant: Gabriel Ravhf et a}. 
Serial No,: 09/901,244 
Filed: July 9, 200J 
For: Ear Probe Tip 
Grot^An Unit: 3736 
ExamifKr: DavidJ. McCrosfy 



I hereby certifif that this paper is bewg 
deposited yvith the United States Posi:d 
Service, first class postage prepaid, cddressed 
to: Mail Stop Non-Fee Amendment. 
Commissioner for JP^^^' PO. Box 1450. 
Alexandria, VA 223J 3-1450 

^12%. ,200^ 




^hony G. Sitko 
Reg. No. 36,278 



We. Gabriel Raviv. Ron Rol6e.v and Robert Tarasewicz do hereby declare: 
1. We a™ thejoint inventors of the subject matter disclosed and claimed 



in Ae above<aptioned application. 

2. We have been infomed that the above^oncd application, US 

Application Serial No. 09/901,144 w« filed Jdy 9, 2001 fthe Application"). 

3 . We submit *is Dedaiation for the purpose of pioviding evidence that 
the subject matter claimed in the Applicatior. .as conceived and .^uced to practice in the 
United States of America as of a date prior in time to January 13. 1998. 

4. We have aUio been informed that Rosenbaum et al. US 6.053,875, 
Cher^inalter, "Rosenbaum"; a cop,- of .hich i. attached hereto as Exhibit "A"), was cited 

against the claims pendmg in the Application. 

5. We have been informed that the effective date of Rosenbaum. an 

alleged prior art reference IS January 13, 1998. 



04/21/04 WED 15:44 FAX 630 898 5232 . WESTELL 



@]003 



• 6. We have read and understood Rosenbaum, attached as Exhibit A. 
7. To establish the date of conception of our invention prior to January 
13, 1998. we provide evidence in the foini of detailed drawing of an ear probe tip. drawing 
no. 577-OAErPl-MAC and a facsimile letter refeirmg to an ear probe tip "OAE tip 
(accoidion)" attached hereto as Exhibit "B" (d^tes have been redacted from Exhibit "B"). 
11« drawing was prepared in the United Stales of America, where our invention was also 
conceived, prior to January 13, 1998. The drawing fiilly describes the invention of ttc above- 
noted patent application, and speci fically includes a detailed description of the construction 
of an ear pK,be tip. The facsimile letter was generated and sent within the United States prior 

toJanuary 13, 1998. 

8. Exhibit B ftffthcr evidences actual reduction to practice. The crawing 

is complete and reflects production release specifications. 11» facsimile lette. references 

testing of material for use in the pixnluction of the OAE tip (accordion). 

9. All statemei^ts made herein of my own knowledge are true and all 

statemc^^ made on information and beUef are believed to be true; and furiher these 
^ents were made with the knowledge that willful folse statements and the like sc made 
a« punishable by fine or imprisonment, or both, under Section 1001 of Title 1 8 of the Uni.d 
States Code, and such willful fels. statements may j«>pardi^ the validity of the application 



or patent issued thereon. 



Gabriel Raviv 



Ron Rol^ 



Date 

•Robert Tarasewicz 

Date 





2 



United States Patent [i9] 

Rosenbaum et al. 



1 54 1 REMOVABLE TIP FOR AN ACOUSTIC 
REFLECTOMETER 

[76] Inventors: Marvin Rosenbaum, Two Governor's 

Dr., Andover. Mass. 01810; Paul 
Bertram, 22 Catherine Ave., Franklin. 
Mass. 02038 

[21] Appl. No.: 09/006,136 
[22] Filed: Jan. 13, 1998 



[51] Int. CI.'' A61B 5/00 

[52] U.S. CI 600/559; 73/585; 374/158 

[58] Field of Search 600/559, 549; 

374/158; 73/585; 396/342, 344. 529. 531 

[56] References Cited 

U.S. PATENT DOCUMEN'l>> 

3,559,542 2/1971 Clapp 95/44 

3,848,950 U/1974 McCormick et al 339/90 R 

4,056,298 .11/1977 Cooper et al 339/90 R 

4,183,605 1/1980 Arneson , 339/89 M 

4,567,881 2/1986 Heller 128/9 

4,601,295 7/1986 Teele 128/746 

4,629,272 12/1986 Mattingly el al 339/90 R 



niMiniiiiiiiiiiiiiiiiiii 

US006053875A 



[11] Patent Number: 6,053,875 
[45] Date of Patent: Apr. 25, 2000 



4,687,071 8/1987 HarU el al 180/'9.1 

4,688,582 8/1987 Heller ct a 1 128/746 

4,850,064 7/1989 Cameron 4/321 

4383,968 11/1989 Hippie el al 250/423 R 

5,699,809 12/1997 Combs el al 128/746 



Primary Examiner-— C^ry O'Connor 
Assistant Examiner — Charles M armor, II 
Attorney, Agent, or Firm — Alan W. Fiedler 

[57] ABSTRACT 

In one embodiment of the invention, the tip has a conical 
portion. Four connection labs are orthogonally and evenly 
spaced on the outer circumference of the conical portion. 
The tip has a flange surrounding an outer circumference of 
the conical portion and parallel to the connection tabs. 
Between the connection tabs and the flange is a gap. The 
connection tabs and gap have a size such that they securely 
connect the lip of the acoustic re flectomeler. The lip also 
may have a set of handling tabs connected between the 
flange and the conical section which simplify attachment of 
the lip to and removal of the tip from the acoustic re flecto- 
meler. The inner diameter of the tip has a shape that provides 
a matching acoustic impedance to the ear canal. 

3 Claims, 9 Drawing Sheets 
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REMOVABLE TIP FOR AN ACOUSTIC 
REFLECTOMETER 

HELD OF THE INVENTION 

The presenl invention is related to lips for oiedical 
devices. In particular, the present invention is related to 
removable and replaceable tips to be used with an acoustic 
reflectonaeter. 

BACKGROUND OF THE INVENTION 

Many medical devices have parts that are removable and 
replaceable if those parts are intended to be in direct contact 
with patients. An acoustic retlectometer, described, for 
example, in published PCT patent application W096/23293. 
has a tip which is placed either adjacent to or into a patient's 
ear canal. Such a lip should be removable and replaceable. 

The shape of the lip of an acoustic rellectomeler may 
affect the acoustic impedance of the acoustic rcficctomcicr 
and therefore may a fleet its measurements and any diagnosis 
made based on its measuremenls. Accordingly, the tip also 
should have both dimensions that provide a suitable acoustic 
impedance, and a mechanism that both securely connects the 
lip lo the acoustic refleclometer and is easily removable. 

SUMMARY OF THE INVENTION 

In one embodiment of the invention, the lip has a conical 
portion. Four connection tabs are orthogonally and evenly 
spaced on the outer circumference of the conical portion. 
The lip has a fiange surrounding an outer circumference of 
the conical portion and parallel to the connection labs. 
Between the connection tabs and the flange is a gap. 'Vhc 
connection tabs and gap have a size such that they securely 
connect the tip of the acoustic refleclometer. The lip also 
may have a set of handling tabs connected between the 
flange and the conical section which simplify attachment of 
the tip to and removal of the lip from the acoustic refleclo- 
meter. The inner diameter of the tip has a shape that provides 
a matching acoustic impedance to the ear canal. 

BRinr DESCRIPTION OF THE DRAWINGS 

In the drawings, 

. FIG. 1 is a perspective view of an example acoustic 
rcileciomcicr with which the present invention may be used; 

FIG. 2 is a plan view of an opening on an in.strument for 
receiving the lip; 

FIG. 3 is a pcrspeciive view of a lip in one embodiment 
of the presenl invention; 

FIG. 4 is a cross-seciion of the lip along line 4 — 4 in FIG. 

3; 

I'IG. 5 is a side elevaiional view of the tip; 

FIG. 6 is a lop eievational view, from ihe end of the lip; 

FIG. 7 is a bottom elevaiional view, illustrating the base 
of the lip; 

FIG. 8 is a cro.ss-seciional diagram of the tip along line 
8^ of FIG. 2; and 

FIG. 9 is a cross-sectional diagram of the tip along line 
9—9 of FIG. 2. 

DETAILED DESCRIPTION 

The present invention will be more completely under- 
stood through the following detailed description which 
should be read in conjunction with the attached drawing in 
which similar reference numbers indicate similar structures. 
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Referring now lo FIG. 1, ao example acoustic refleclo- 
meter is shown with which the present invention may be 
used. The acoustic refleclometer has a handle 20, allowing 
it to be held by an individual. A control panel 22 has one or 

s more buttons 24 and a display 26 allowing the individual to 
operate the device and view results. In operation, the acous- 
tic refleclometer generates an acoustic signal in an acoustic 
chamber 28 which is then directed through an opening 30 
through a tip 38 and into the ear canal. Acoustic waves are 

10 reflected by the ear structures back through the lip and into 
the opening 30. 

The opening 30 is shown in more detail in FIG. 2. The 
opening is circular and surrounds a microphone 32. The 
opening has four notches 34 which are orthogonally and 

^5 evenly spaced about the opening. Adjacent each notch is a 
channel 36 beneath the surface 90 of device surrounding the 
opening. The channel 36 may receive a connection tab of a 
tip, in a manner to be described below. 

One embodiment of a removable tip is shown in FIG. 3. 
The lip has a conical portion 40. The inner diameter of the 
lip is larger at one end 42, called the base and which is 
connected to the acoustic refleclometer, than at another end 
. 44, called the lip and which is adapted lo be placed adjacent 
to or in the ear canal. The inner diameter aS'ccis acoustic 
impedance of the device and should provide an acousti c 
impedance m atch at frequencies within the primary range of 
operation of the acoustic refleclometer and particularly in 
the range of 1 to 5 kHz. 

The conical portion 40 has a flange 46 which has a flat 
surface 48 on a side facing the acoustic refleclometer. At the 
base 42 of the conical portion, four connection tabs SO are 
placed in an orthogonal relationship around the outer cir- 
cumference. A gap 52 is formed between the labs 50 and the 
flange 52. A set of handling connection labs 54 also are 
placed about the conical portion 40, connected between the 
conical portion 40 and the flange 46. These handling tabs 
may be placed at the same positions around the conical 
portion 40 as the connection tabs 50. 

40 FIG. 4 illustrates the cross-section of the removable lip 
along line 4 — 4 in FIG. 3. The lip has several dimensions 
which optimize the acoustic response for a given acoustic 
refleclometer. For example, the acoustic chamber of the 
EarCheck device available from MDI Instruments, Inc., is 

45 described in a .510(k) filing made to the Food and Drug 
Administration (See, 510(k) No. K970685). The. inner diam- 
eter of the tip as shown ai line 60 varies from the base of the 
tip lhat connects to the acoustic refleclometer lo the opposite 
end of the lip which is placed adjacent to the ear canal. For 

50 the EarCheck device, the inner diameter 62, shown in FIG. 
4, is 0.524 inches at the base. The inner diameter gradually 
decrca.ses to 0.410 inches 64, shown in FIG. 4 over a length 
of 0.100 inches from ihe base along the axis 66 of the conical 
portion 40. For the EarCheck device, the inner diameter 68 

55 at the lip is 0.305 inches. This diameter is constant over the 
last 0.025 inches of the lip as indicated at 70. 

The lip also has a mechanism that securely connects the 
tip to the acoustic refleclometer. In particular, the connection 
labs 50 have a length 72 and width (not shown) that are 

60 suflBcient to fit within the notches 34 surrounding the open- 
ing 30 in the acoustic reneciomeler. For example, the depth 
74 of the notch may be approximately 0.050 inches. The gap 
52 between the flange 46- and the lab 50 also may be 
approximately 0.050 inches. These dimensions 74 and 52, 

65 and their total length 75 also arc dependent upon the depth 
al which ihe channel 36 begins below the surface 90 of the 
opening 30, as well as the total depih of the channel itself. 
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This relationship will be described in more detail below in 
connecuon with FIGS. H and 9. 

FIG. 5 is a side plan view of the removable tip from the 
same side as the cross-sectional diagram shown in FIG. 4. As 
shown in FIG. 5, for the EarCheck device, the overall length 
80, shown in FIG. 5, of the tip is approximately 0.69 inches. 
The overall diameter 82, shown in FIG. 5, of the tip at the 
connection tabs 50 may be approximately 0.587 inches. 

FIG. 6 illustrates a top plan view of the removable tip 
from the perspective of the lip, which is placed adjacent the 
ear canal. As can be seen, the handling tabs 54 are in an 
orthogonal relationship about the conical portion 40 and are 
connected to the flange 46. The overall diameter of the 
flange may be approximately 0.70 inches as indicated at 84. 

FIG. 7 illustrates a bottom plan view of the removable tip, 
from the perspective of the base of the lip, which is 
connected to the acoustic rcflcctomctcr. As shown in FIG. 7, 
the connection labs 50 are in an orthogonal relationship 
about the outer circumference of the conical portion 40. 
l£ach tab may be approximately 0.100 inches in length as 
shown at 86. 

Referring now to FIG. 8, the connection of the tip to the 
acoustic reflectometer will be shown. FIG. 8 shows a 
cross-section of the acoustic reflectometer through line 8 — 8 
in FIG. 2 along with a tip inserted into the notches on the 
device. One of the connection tabs 50 on the removable tip 
is shown inserted into a notch 34 such that the flange 46 is 
flush against the surface 90 of the acoustic reflectometer 
about the opening 30. The base of ihe tip is supported by the 
base of the opening, shown at 92, sojhMj^smootlUr^ 
is formed fr om the acoustic chamber to the inner diameter oT 
llie lip. " ' " ^' * - ■ ■ 

The individual rotates the tip so that the connection tabs 
50 enter into channels 36, as shown in FIG. 9 (which is a 
cross-section through line 9 — 9 in FIG. 2). The top of the 
channel 94 which is defined by the surface 90 of the opening 
30, fits in the gap 52 between the flange 46 in connection 
tabs 50. Tlie light tolerances between the gap 52 and lop of 
the channel 94, between the connection lab 50 and the 
channel 36 between the flange 46 and the base 92 of the 
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acoustic reflectometer securely connects the removable lip 
to the acoustic reflectometer. 

Such a tip may be made of pl astic through any common 
molding or extrxision process. SmtaBIc plastic is polyethyl- 
ene 7791, low density. The removable tip may be designed 
such that twisting of the tip via the handling tabs 48 causes 
discoloration. A material, such as a polymer, that changes 
stmcture and color in response to twisting may be incorpo- 
rated into the plastic tip for this pu^'^se. Discoloration of a 
lip indicates that the lip was already used. This capability is 
desirable since such tips should be used only once in any 
clinical or hospital setting. 

Having now described a few embodiments of the 
invention, il should be apparent to those skilled in the art that 
the foregoing is merely illustrative and not limiting, having 
been presented by way of example only. Numerous modi- 
fications and other erabodimenls are within the scope of one 
of ordinary skill in the art and are contemplated as falling 
within the scope of the invention as defined by the appended 
claims and equivalent thereto. 

What is claimed is: 

1. A tip for an acoustic reflectometer, said tip comprising: 

an element having a circular cross section about a major 
axis, an outer circumference, and an overall length of 
approximately 0.69 inches to provide a matching 
acoustic impedance between an acoustic reflectometer 
and an ear canal; 

four orthogonally and evenly spaced connection labs on 
the outer circumference of said element; and 

a flange surrounding the outer circumference of said 
element and parallel ^ circle defining the location of 
said connection tabs, and defining a gap between said 
connection tabs and said flange. 

2. The tip of claim 1, wherein said element has a conical 
shape and a base with an inner diameter of 0.410 inches and 
an open end having an inner diameter of 0.305 inches. 

3. The lip of claim 1, further comprising a plurality of 
handling tabs connected to said flange and to said element. 
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